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XVIII. An Account of fame late fiery Meteors i wkhObferva- 
tions. In a Letteffrom Charles Blagden, M. D. Phyfician to 
the Army^ Sec. R. S. to Sir Jofeph Banks, Bart, P. R. S. 



Read February 19, 1784. 

TO SIR JOSEPH BANKS, BART. P.R.S. 
DEAR SIR, 

FROM the papers you were fo good as to put Into my hands, 
together with fuch other information as I could procure, 
the following account of the two moft remarkable of the late 
meteors is collefted. I am fenfible, that it is in many refpeds 
very imperfed ; yet flill it gives a more fatisfaftory idea of the 
phaenomena than can well be acquired from the relation of any 
lingle obferver, and therefore may not be difagreeable to the 
learned Society over which you fo worthily prefide, if no more 
perfecl account fiiall previoufly have been laid before them. 

Thefe mete©rs were of the kind known to the ancients by 
the names of Aa^TraSs?, Tlidoi, BoUdes, Faces, Globi, &c. from 
particular differences in their (hape and appearance, and fome- 
times, I believe, under the general term of Comets * ; in the 

Philofophical 

* Ah. IS TOT le's remark, that all the comets feen among them difappearecd without 

fetting, 'Avail$( ot «aS* B/^ia; wjujuiyot (Kofwlat) antv isvmui yifpatiadnm !« Tji vfft^ T» ojifovl»(( 

TovTiii (Meteor, lib. I. c. 6.), feema fcarcely applicable but tQ tranfitoty me- 

tuo! s i and many other cxpreffions to the fame purpofe occur in that author. 

Vol, LXXIV. D (I Pi-iny, 
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Phllofbphical Tranfadlons they are called indifcnminatcly fire- 
balls or fiery meteors ; and names of a fimtlar import have 
been applied to them in the difFerent languages of Europe. 

The moft material circumftances obferved of fuch meteors 
may be brought under the following heads, r. Their.general 
appearance. 2. Their path. 5. Their (hape or figure. 4. 
Their light and colours. 5. Their height. 6. Their noife, 
7. Their fize. 8. Their duration. 9. Their velocity. 

I ihall begin with the firft of thele meteors, that which waS 
feen on the 18th of Augufl. 

§ I. Its general appearance in thefe parts of Great Britain 
was that of a luminous ball, which rofein the N.N. W. nearly- 
round, became elliptical and gradually affumed a tail as it 
afcended, and in a certain part of its courfe Teemed to undergo 
a remarkable change compared to burfting ; after which it pro- 
ceeded no longer as an entire mafs, but was apparently divided 
into a great number or a clufter of balls, fome larger than the- 
others, and all carrying a tail or leaving a train behind j under 
this form it continued its courfe with a nearly equable motion,. 
dropping or cafting off fparks, and yielding a prodigious light^. 
which illuminated all objects to a furprifing degree ;; till having 
pafled the eafl, and verging confiderably to the fouthward,, it: 
gradually defcended, and at length was loft out of fight. The 

PtiNY, &c. Seneca himfelf, though he conceived diftinftly enough the difference 
between comets and fiery meteors, yet evidently did not know where to draw the 
line (compare lib. I. and VII. Qjiseft. Natur,)-. Even in modern times, thefe meteors 
have ftruck fpedators at firft as comets (Fritzes Medizinifche Annalen, vol. I. 
p. 77.); nay, expert aftronomers, as appears by a letter from Nathaniei. Pigott, 
Efq. F. R. S. lately read before the Royal Society. See alfo Mem. de I'Ac. dee. 
Scienc. 1771, p. 688. 1 have infifted the more on a fubjeiSt apparently of fo little con- 
fequence, in order to account for the ftrange opinions of the ancients refpefting, 
comets, which, I think, proceeded chiefly from confounding them with thefe fiery 
meteors. 

time 
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time of Its appearance was 9 h. 1 6' P.M. mean time of the 
ineridian of London^ and it continued vifible about half a 
minute. 

§ 2. How far north the meteor may have begun I have no 
materials to determine with precifion ; but, as it was feen in 
Shetland, and at fea between the Lewes and Fort William, a:nd 
appeared to perfons at Aberdeen and Blair in Athol afcending 
from the northward, and to an obferver in Edinburgh as rifing 
like the planet Mars, there can be little doubt but its courfe 
commenced beyond the fartheft extremity of this ifland, fome- 
where over the northern ocean. General Murray, F. R. S. 
foeing then at Athol Houfe, faw it pafs over his head as nearly 
vertical as he could judge, tracing it from about 45° of eleva- 
tion north-north-weftward to 30° or 20° fouth-fouth-eaftward, 
where a range of buildings intercepted it from his view. From 
near the zenith of Athol Houfe, it pafled on a little weftward 
of Perth, and probably a little eaftward of Edinburgh ; and con- 
tinuing its progrcfs over the fouth of Scotland, and the weflern 
parts of Northumberland and the Bifliopric of Durham, pro- 
ceeded almoft through the middle of Yorkfliire, leaving the 
•capital of that county fomewhat to the eaftward. Hitherto its 
path was as nearly S.S.E. as can be afcertained ; but fomewhere 
near the borders of Yorkfliire, or in Lincolnfhire, it appears to 
have gradually deviated to the eaftward, and in the courfe of 
that deviation to have fuiFered the remarkable change already 
noticed under the denomination of burfting. After this divl- 
fion, the compact clufter of fmaller meteors feems to have 
moved for fome time almoft S.E. thus traverfing Cambridge- 
ftiire and perhaps the v/eftern confines of Suffolk; but gra- 
dually recovering its original direftloi;, it proceeded over Eflex 
and the Straits of Dover, entering the continent probably not 

D d a i-^t 
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far from Dunldrk, where, as well as at Calais and Oftend, if 
was thought to be vertical. Afterwards it was feen at BrulTels, 
Paris, and Nuits in Burgundy *, ftill holding on its courfe ta 
the fouthward ; nay, I have met with an Intimation, though of 
doubtful authority f , that it was perceived at Rome. Our in- 
formation of its progrefs over the continent Is, indeed, very 
defedive and obfcure ; neverthelefs, I think, we have fufficientr 
proof that it traverfed In all 13 or 14 degrees of latitude, de- 
rcrlbing a track of 1000 miles at leail over the furface of tlie 
earth ; a length of courfe far exceeding the utmoft that has 
been hitherto afcertained of any fimllarphainomenon. 

To adduce the different accounts from which this path is 
determined, would not only be infuf^rahly tedious, but con^ 
trary to the intention of this letter, which is to give a fum- 
mary view of the whole. They are contained partly in letters^, 
and partly in the different news-papers of England and Scot- 
land, mofl of which have been perufed for this purpofe. The^ 
information derived from the news-papers, however Incorredb 
in the detail, is brought to fome degree of certainty by the 
check of comparing them with one another ; and their fre- 
quent publication in mofl places of eonfequence in this ifland, 
procures us advantages on the occafion of fuch extraordinary 
phaenoniena, not enjoyed In former ages, nor even now, to- 
the like extent, in any other part of the world. 

It feems fcarcely more Interefling to trace the path of thefe 
bodies with minute precllion, than it would be to mark the 
progrefs of a cloud's fhadow vipon the ground ; but it is of 
eonfequence to their theory to afcertain well tlie diredion of 
their courfe; and their deviations, from a ftraight line, as im- 
plying fome particular caufe, fhould be carefully noticed. 1 

* Journ. de Paris, Aout 24, 1783. 

t Parker's General Adyertifer, October 7, 1783. 

have 
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have ventured to afcribe fu6h a deviation' to this nieteor, ffoiti 
the concurrent teftimotiy of many obfervers, who fpbak in the 
plaineft terms of a manifeft change in its cburfe about the 
time it was feen to burft ; and their ^SVideilee is- Gonfirmed by 
drawing a line S.S.E. from that part of Scotland to whi^Ii the 
meteor was vertical, for fuch a line is found to correlpohd with 
its path as far as Yorklhire, but in the fouthern parts of the- 
kingdom falls a great dea;l too much to the weftward. That it 
afterwards refumed its former courfe is rendered probable frorn- 
the teftimony of the obfervers iU' Kent, who almoft uniformly 
mention its difappearance ia the S.S.E. as well as from the re-- 
marks made by feveral perfons near the metropolis j that when- 
it attained its greateft elevation, it'bore but one or two points, 
to the northward of eaft. 

§ 3. This meteor was defcribed by moil: fpe(£tators under 
three different forms, and is thus reprefented by Mr. Sandby- 
in his beautiful Drawing*; but the two firft of thofe do not 
imply any real variation in its Ihape, depending only on'a dif>- 
ference in the point of view. Accordingly, in the firft part of 
its courfe over Scotland, it was feen tohave a tail, and is thus 
defcribed by General Murray when it paffed Athol Houfe; 
Two caufes concur in this deception.;, firft, the fore-fhortening, 
and even occukation, of the tail, when the objed: is feen nearly 
in front ; and, fecondly, that the light of moft part of the 
tail is of fo inferior a kind, as to be difficultly perceived at a- 
great diftance, efpecially when the eye is dazzled by the over- 
powering brilliancy of the body. The length and (hape of: 
the tail, however, were perpetually varying ; nor did the body 
continue always of the fame magnitude and figure, but was 
fometimes round, at other times elliptical, with a blunt or 

* Sincft engraved. See alfo the figures tab. IV.. of this volume. ,. 

pointed^ 
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pointed protuberance behind. From fuch changes of figure in 
this and other meteors -it iSj -that they have been compared to 
columns or , pyramids of fire, comets, barrels, bottlei, flalks, 
paper nkites, trupipets, , tadpoles, ' glafs-drops, quoiiS;, torches, 
javelins, goats, and: many fimilar obje(3:s; whence the multi- 
farious appellations given to them by the ancients were bor- 
rowed. 

Refpedting the tails of meteors,, it is here neceflary to diflin- 
guifh between two different parts of which they confift. The 
brightefl portion feeitis to be of the fame nature as the body, 
and indeed an elongation of the matter compofing it ; but the 
other, and that commonly the largefl portion, might more 
properly be called the trgin,; appearing to be a matter left be- 
hind after the meteor has pafled ; it is far lefs luminous than 
the former part, and often only of a dull or dufky red colour. 
A fimilar train or ftreak is not unfrequently left by one of the 
common falling flars, efpecially of the brighter fort ; and vef- 
tiges of it fometimes remain for feveral minutes. It often 
happens, that even the large fire-balls have no other tail but 
this train, and ours of the 1 8th of Augufl appeared at times to 
be in that ftate ; its tail was Ukewife thought by fome fpedators 
to be fpiral. 

Under this changeable form, but flill as a fingle body, it 
proceeded regularly till a certain period, when expanding with 
a great increafe of light, it feparated into a clufler of fmaller 
bodies or ovals, each extended into a tail and producing a train. 
At the fame time a great number of fparks appeared to ifllie 
from it in various dire£tions, but moflly downward, fome of 
which were fb bright as alfo to leave a fmall train. Moft fire- 
balls have fufFered a burfling or explofioii of this kind; but 
in general they ,have been thought to difappear immediately 

7 after waids. 



sfterwjafdfii s-^^j,! bowever, cootmued its eourfe^,; becoming 
more eompadt^ or perhaps re-unitifig„ and feems tj& have un- 
dergone other fimilar explofions before it left our iflajid, and 
again iupon t'he Gontihent** (The,: different accounts tend to 
fhew,: that its 6;rfl feparation or iburfting happened fomewhere 
ovter Lincohiihire, perhaps near the , cdrnmencemeiit : of the 
fens. Man^y obfervers did riot' get fight of it till after this pe- 
riod, and therefore n-everdefcribe it as a.iingle ball.. There 
appears to be fome deception, in confeqwence of which fpefl:a- 
torsiare led to believe,, that a meteou is fcxtinguiflied by thefe 
explofions; for the fame opinion was formed of this in feverat 
parts of this courfe, though we have fuch deeifiv,e evidence of 
its continued progrefs J whether it ibej that the meteors .really 
become more dull for a time imistnediitely :after thfeir explofioii^ 
or merely appear lb\on account of the greater preceding light^, 
finee they are always defcribed as being moft lumiBous th6; 
inftant they burfli- 

It is obfervable,, that the great change in this meteor cor- 
refponds with the period in which it fuffered a deviation fi-om- 
its courfe, as if there was fome connexion between thofe two 
eircumftances ?, and there are traces of fomething of the fame 
Tcind having, happened to other meteors. If the explofion be 
any fort of effort, we cannot wonder that the body ^ould be- 
moved by it from a- flraight line ; but on the other hand it 
feems equally probable,, that if the meteor be forced^ by any 
caufe, to change its diredlion, the confequence (hould be, a< 
divifioti or feparation of its parts. 

§. 4. Nothing relative to thefe meteors ftrikes the beholders^ 
with fo much aftonifhment as the exceffive light they afford^, 

* For another inftanoe of repeated cxplofions confult Mem. de I'Ac. des Scienc. 

fufficieni: 
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fufficient to render very minute obje6:s vifible upon the ground 
In the darkeft night, and larger ones to the diftance of many 
inlles from the eye. The illumination is often fo great as 
totally to obliterate the ftars, to make the ixtoon look dull, and 
even to affe^ the fpeftators like the fun itfelf; nay, there are 
many inftances in which fuch meteors have made a fplendid 
appearance in full fun-ihine. The colour of their light is 
various and changeable, but generally of a bluifli caft, which 
makes it appear remarkably white. A curious effed of this 
was obferved at Bruflels the 1 8th of Auguft, that whilft the 
meteor was paffing, *' the moon appeared quite red, but fooii 
** recovered its natural light *." The brightnefs alone of the 
meteor is not fufficient t9 explain this, for the moon does not 
appear red when feen by day ; but itm.uft have depended on the 
ihe contraft of colour, and fliews how large a proportion of 
blue rays enters into the compofition of that light, which 
could make even thejilver moon appear to have excefs of red- 
Prifmatic colours were alfo obferved in the body, tail, and 
fparks of this meteor, varioufly by different perfons; fome 
compared them to the hues of gems. The moment of its 
greateft brightnefs feems to have been when it burft the firft 
time ; but it continued long to be more luminous after that 
period, than it was before. 

The body of the fire-ball, even before it burll:, did not ap- 
pear of an uniform fubftance or brightnefs, but confiftedof 
lucid and dull parts, which were perpetually changing their 
relpe£tive politions ; fo that the whole effect was to fome eyes 
■like an internal agitation or boiling of the matter, and to 
•others like moving chAfms or apertures. Similar expreffions 

• From aktterof the Abbe Mann's, Direftor of the Academy at Bruffels, tf> 
Sir Joseph Banks, Barl. P. R. S. 

have 
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have been ufed in. the defciiption of former meteors. The 
luminous fubftance was compared to burning brimftone or fpi- 
rits, Chinefe fire, the ftars of a rocket, a pellucid bnll or bub- 
ble of fire, liquid pearl, lightning and ele6trical fire ; few 
perfons fancied it to be folid, efpecially when it came near the 
zenith. Different fpeftators obferved the light »of the meteor 
to fuffer at times a fudden diminution and revival, which pro- 
duced an appearance as of fucceffive inflammation ; but might, 
in fome cafes at leaft, be owing to the interpofition of fmall 
clouds in its path. 

§ 5. When, in confequence of a more accurate attention 
to natural philofophy, fuch obfervations were firft made upon 
fire-balls as determined their height, the computers were with 
reafon furprifed to find them moving in a region fo far above 
that of the clouds and other familiar meteors of our atmo- 
sphere ; efpecially as to every uninformed fpedator they appear 
extremely near, or as if burfting over his head, a natural 
effect of their great light when feen without intervening ob- 
jects. Their real height is to be collected from obfervations 
made at diftant ftations, which, for the greateft accuracy, 
ought to be fo fituated, that the line joining them may cut the 
path of the meteor at right- angles, and that, at its greateft 
elevation, it may appear from both of them about 45" above 
the horizon, on oppofite fides of the zenith. Alfo two ftations 
on the fame fide of its path, if the leaft angle of elevation be 
not very fmall, and the difference between that and the greateft: 
angle be confiderable, are by no means to^be rejeded. But 
little reliance can be placed upon oble/vations of a meteor's 
altitude at any fuppofed period of its courfe, fuch as the mo- 
ment of its burfting ; becaufe thcfe changes are feldom fo iu- 

VoL. LXXIV. E e ftantaneous, 
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ftantaneoiis, or feen fo much alike by different fpedators, as td 
be marked with fufficient certainty. 

Even in proper ftations it rarely happens, that the angle of 
elevation can be obferved with that degree of accuracy, which 
is neceffary for any certain determination of the height. An 
eftimate by the eye is doubtful^ not only on account of the 
flattened curve the iky feems to defcribe, for which the mofl 
experienced obfervers fcarcely ever make a jufl allowance, but 
likewife of the emotion produced by fuch an unexpefled, mag- 
nificent, and perhaps alarming fpeftacle, which renders It 
almofl impoffible to be quite collected. Therefore, unlefs an 
obfervation be checked by means of a houfe, tree, or fome 
fixed body, along which the meteor was found to range, it 
muft be received as uncertain. By night the ftars afford ex- 
cellent marks, efpecially if the time be known with exadlnefs ; 
the brighter meteors, hideed, render thefe faint lights invifible 
for the moment, but here we derive an eminent advantage from 
the train, which remains after the meteor is gone, and deli- 
neates perfedly its track through the heavens. If no fuch 
marks have been taken, the expedient of endeavouring to re- 
colle<9t the part of the fky where it paffed, and afcertaining that 
height with a quadrant, may often be ufeful ; but there are 
many men of fuch a turn of mind, that the original impref'- 
fion made upon them will be totally perverted by their own 
fubfequent reflexions and the remarks of others ; in which cafe 
fuch an application of inftruments is likely to give a refult 
farther from the f-uth, than their firft immediate judgement,, 
however vague and hazarded. 

I am forry to add, that moft of the obfervations in my pof- 

feflion of the meteor which appeared the i8th of Auguft, give 

its altitude by eflimation only ; yet 1 hope their correlpondence 

5 with 
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with one another will gain them a degree of credit, to which, 
if fingle, they would not be entitled. 

1. In a letter from Perth in Scotland it is faid, that " a 
"gentleman, who has a very good eye, obferved the meteor 
*' pafs about 6° to the weftward of the zenith ;" and a Pro- 
feflor in one of the Univerfities, being at Ardoch on the banks 
of the Tweed, about two miles below Dunbarton, judged it to 
have " at leafl: 45° of elevation above the horizon." Thefe 
altitudes would make ita real height 57 ftatute miles. 

2. At St. Andrew's in Scotland, " it was not quite vertical, 
** but according to fome was 20° or 25° from the zenith, ac- 
^' cording to others not fo much." Taking the greateft of 
thefe diftances as neareft the truth, iince we are ufually led to 
eftimate altitudes greater than they really are, thisobfervation, 
calculated with that of Ardoch, gives 60 miles for the height. 

For the communication of thefe obfervations, collefted by 
his friends, I am indebted to General Melvill F. R. S. 

At Edinburgh the meteor paffed very near the zenith, in 
which cafe a deviation of a few degrees is fcarcely perceptible 
to a common eye. 

The rev. A/Ir. Watson of Whitby, in a letter to Lord 
MuLGRAVE V. P. R. S. is very confident, that the greateft 
altitude of the meteor, which paffed to the weftward of his 
zenith, was 60°. Mr. Edgeworth F. R. S. in his letter to you, 
Sir, ftates its elevation at Edgeworth's-Town near Mullingar, in 
Ireland, as 10° or 1 2° above the eaftern horizon. Thefe obferva- 
tions, calculated ftridly from the latitudes and longitudes with 
the allowance for the curvature of the earth, as indeed were 
all the reft where the difference would be lenfible, give 57 
miles for the height of the meteor. 

E e 2 4. In 
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4. In the Morning Chronicle of Sept. 19. is inferted a letter 
from Newton Ardes, 7 miles eaft of Belfaft, in Ireland, cor- 
refponding fo well with Mr. Edgeworth's in the defcription 
of the rrieteor, as to appear very good authority. The altitude 
is there given as 16°, whence a height of 58 miles with the 
obfervation at Whitby. 

5. Mr. More, Secretary to the Society for the encourage- 
ment of Arts, Manufactures, and Commerce, faw the meteor 
as he was riding about three miles S.W. of Brofeley in Shrop- 
ihire, and judged it to be elevated ^^''. By a perpendicular 
drawn from this fpot to its fuppofed path in LIncohilhire, Its 
height came out 59 miles. 

6. The altitude of 25" determined at Windfor I take to be 
one of thofe on which moft reliance can be placed, becaule the 
gentlemen prefent, two of them Fellows of the Royal So- 
ciety, were remarkably well qualified for fuch an eftimation. 
The letter you received, Sir, from Profeflbr Allamand of 
Leyden, mentions that the meteor was feen there about 30" 
above the horizon, and the terms in which it is defcribed in 
the Dutch news-papers * agree with this account. Its height: 
hence calculated appears to be 58 miles. 

7. Mr. Thomas Squire, of Folkftone, obferved the meteor 
over his houfe, as he was in the pofture of leaning back againft 
a hedge ; he afterwards tried " its ranging with the roof by a 
" quadrant, and found it 68°i above the horizon." Reducing 
this obfervation to the perpendicular dropped from Windfor on 
the path of the meteor, its height comes out 54 or ^^. miles. 
Mr. Squire's altitude, determined by a fixed objeft, is con- 
firmed by the eftimate of feveral perfons at Ramfgate.. 

* Amftcrdamifche Qourant, Aug. 28, 1783, 

4 8. TKe 
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8. The meteor was feen by Mr. Steevens F. R. S. at 
Hampftead near London, moving along over the top of a row^ of 
trees. Mr. Cavendish F. R. S. having taken the altitude of 
thefe trees with a quadrant, found that of the highefl-, as feca 
from the part of the garden-walk oppofite to it, to be 33"; 
which correfponds very well with the other obfervations, and; 
confequently gives the fame height for the meteor. Mr. Stee- 
vens kept his eye upon it conftantly, whilflhe paffed briflcly 
along the walk. 

This agreement of the different altitudes is nearer than 
could be expeded ; yet I know of no. contradictory obfervations 
of any authority, except fome made near Plymouth and in 
Cornwall, where the meteor being pretty near the horizon, its 
altitude, as will commonly happen in fuch cafes, is given too 
great. The effeft of this, however, would be to fhew, that 
the meteor was higher ; and therefore, I think, we. may fafely 
conclude, that it mufthave been more than 50 miles above the 
furface of the earth, in a region where the air is at leaft 30000-. 
times rarer than here below. 

Contrary to what has been aflerted of moft other fire-balls^, 
this of the 1 8th of Auguil appears by the preceding obferva-^- 
tions to have kept on in a parallel caurfe, . without any defcent 
or approach toward the earth. It may be much queftianed, 
whetherfuch a defcent has been proved in any former inftance.. 
The meteor defcribed by Sir John Fringle has been cited as 
the moft certain example ; but any. perfon who carefully exa- 
mines the obfervations themfelves, . as ftated in the 5 ifl: volume 
of the Philofophlcal Tranfadtions, will find them totally in- 
adequate for fuch a conclufion ; its height feems to me deter- 
mined only In one part of its courfe, between Ifland-Bridge 

and-- 
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and Ancram, and was there from 48 to 50 miles *. M. Le 
Roy fuppofes the fire-ball feen July 17, 1771, to have been 
54 miles high when it began, and 27 at its exploixonf; but 
does not .give the fails on which his calculation is founded. 

Every philofopher muft be ftruck with the agreement of 
ti'iele meteors in their diflance from the earth, juft beyond the 
limits of our crepufcular atmofphere. 

§ 6, That a report was heard fome time after the meteor of 
'the 1 8th of Auguft had difappeared, is a fa£t which refts 
upon the teftimony of too many witnefles to be controverted, 
and is, befides, conformable to what has been obferved in moft 
other inftances. In general it was compared to the falling of 
fome heavy body in a room above flairs, or to the difcharge of 
one or more large caimon at a diftance. That rattling noife, 
like a volley of fmall arms, which has been remarked after 
other meteors, does not feem to have been heard on this occa- 
fion. 'From a comparifon oi the different accounts, it appears 
as if the report was loxjdefl In Lincolnlhire and the adjacent 
countries, and again in the eaftern parts of Kent ; in the inter- 
mediate places it was fo indiftind as generally not to have been 
noticed, and all obfervers of credit in Scotland deny that they 
heard any thing of the fort. If, therefore, this report be connected 
with the burfting of the meteor, I /{hould be inclined to fuppole, 
that found was produced two feparate times, namely at the firft 
explpfion over Lincolnfhire, and again whea it feemed to bu<rft 
foon after entering the continent. Ingenious men have availed 
themfelves of this found, to calculate the diftance and height 
of meteors ; and the exa(Stnefs attained by this method, in the 
computation of the late fire-bajl from the report heard at 

* Phil. Tranf. vol. LI. p. 241. and 274. 

f Mem. de 1* Acad, des Scienc. 1771, p. 676» 
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Wmdfar*, is very remarkable; but in general the accounts dif- 
agreed fo much, that it would have been impoflible to conclude 
any thing from them. Perhaps too the method itfelf is lefs 
certain than has been thought; for as the propagation of found, 
and with intenfity too, in air rarefied 30000 timeS; prcfents 
great difficulties in theory, though it may be. in fome meafure 
explicable from the vaft bulk of the meteor, and the large 
quantity of this rare air it may therefore, difplaee by a fuddea 
expanfion ; I think it not improbable, that fome hitherto un^ 
perceived circumftance comes into play, by which the whole 
effeft may be modified : for inftance, if matter belonging to 
the meteor itfelf be what conveys the found to our lower atmo^ 
fphere, it may either admit found to be propagated through k 
at a different rate than through common air, or it may move 
much fafler than found travels, as the entire meteor certainly 
does, and carry on the fonorific vibrations with it. Moreover, 
we cannot be fure what is the. velocity of found in air fo much 
rarer than where our experiments have been made. For thefe 
reafons, while we diftruft calculations of meteors founded on 
the progrefs of found, we fhould be particularly careful to note 
down the intervals, and all the clrcumftances, as they may lead 
to very curious difcoveries. The effed of the noife is, fre- 
quently, to produce fuch a fhaking of the doors, windows, and 
the whole houfe, as is miftaken for an earthquake. 

Befides the report as of explofions which was heard afier th& 
meteor, another fort of found was faid to attend it, moie 
doubtful in its nature, and lefs eflablilhed by evidence ; I mean, 
a kind of hiffing, whizzing, or crackling, as It pafled along. 
That found fhould be conveyed to us in an inftant from a body 
above 50 miles diftant, appears fo irreconcilable to all we 
know of philo&phy, that perhaps we fhould be juftified ia 

* See p. III. of this volunie* 
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imputing the whole to an affi-ighted imagination, or an illufion 
produced by the fancied analogy of fireworks. The teftimony 
in fupport of it is, however, fo confiderable, on the occafion 
of this as well as former meteors, that I cannot venture to 
rejedl it, however improbable it may be thought, but would 
leave it as a point to be cleared up by future obfervers. 

§ 7. To determine the bulk of the fire-ball, we mufl: not 
only have calculated its diftance, but alfo know the angle un- 
der which it appeared. For this pxirpofe the moon is the ufual 
term of comparifon ; but as it was thought, at very difierent 
diftances, to prefent a dilk equal to that luminary's, and the 
fame expreflions have been applied to moft preceding fire-balls, I 
conceive this eftimation rather to be a general efied of the 
flrong impreffion produced by fuch fplendid objects on the 
;mind, than to convey any determinate idea of their fize. How- 
ever, if we fuppofe its tranfverfe diameter to have fubtended 
an angle of 30' when it paffed over the zenith, vi^hich probably 
is not very wide of the truth, and that it was ^o miles high, 
it muft have been alnioft half a mile acrofs. The tail (bme- 
times appeared i o or 12 times longer than the body ; but moft 
of this was train, and the real elongation behind feems feldom 
to have exceeded twice or thrice its tranfverfe diameter, con- 
fequently was between one and two miles long. Now if the 
cubical contents be confidered, for it appeared equally round 
and full in all dired:ions, fuch an enormous mafs, moving 
with extreme velocity, affords jufl matter of aftonifliment. 

§ 8. The duration of the meteor is very differently ftated, 
partly becaufe fome obfervers had it in view a much longer 
time than others, and partly becaufe they formed different 
judgements of the time. Thofe who faw leaft of it feem to 
Kave perceived its illumination about ten Seconds, and thofe 

who 
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who faw mofl of It about a minute : hence the various ac- 
counts may in fome meafure be reconciled. Mr. Herschel 
F. R. S. at Windfor, muft have kept It in fight long after other 
obfervers had thought it extinft : for though, probably, he 
did not fee the beginning, as It never appeared to him like a 
lingle ball, he watched it as much as " forty or forty-five 
*• feconds, the laft twenty or twenty-five of which it remained 
*' almoft in one fituation, within a few degrees of the horl- 
*' zon." This confirms the foreign accounts of its long pro- 
grefs to the Ibuthward. 

As fcarcely any one had fufBcient prefence of mind to mi- 
nute the time by his watch, the periods given for its duration 
are moftly by guefs. To correft this rude conjefture, it has 
been propofed, that the obferver ftiould endeavour to pafs over 
the time in his own mind as well as he can by recolledlion, 
whilft another perfon filently marks the feconds with a watch. 
This may do fomething, but ftill leaves the matter very uncer- 
tain, as the nature of the emotion felt by the fpedtator while it 
was paffing will caufe the impreflion of a longer or fliorter 
time to be left upon his mind ; and the formal procefs of re- 
coUedion is fo tedious, that I believe the duration will In this 
Way generally be made too (hort. Mr. Herschel, at my 
requeft, was fo good as to ad over his obfervation, with the 
pofitions and geftures he was obliged to employ ; and this feems 
likely to come nearer the truth than a fimple effort of the mind 
at recoUedion. But the fureft method would be, to repeat 
any uniform adion In which the fpedator might have been 
engaged at the time ; as, for inflance, to walk over the fame 
fpace of ground^that he palled while the meteor was In fight. 

§ 9. From the apparent motion of the meteor, compared with 
its height, fome computation may be formed of its afionifhing 

Vol. LXXIV. F f velocity. 
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velocity. As at the height of 50 miles ahove the furface of 
the earth, it might be vifible fi'om the fame ftation for a traft 
of more than 1 200 miles, and the longeft continuance of its 
illumination fcarcely exceeded a minute, we have hence fbme 
prefwmption that it moved not lefs than 20 miles in a fecond. 
The rev. Mr. Watson, in his letter to Lord Mulgrave, 
fays, that the arc defer i bed by it nvhilji in his view could not be 
lefs than 70° or 80", and yet the time could not exceed 4'' or ^" at 
mof. This, with an altitude of 60°, and height of 50 miles, 
gives for its velocity about 21 miles in a fecond. The obferver 
r.t Newton Ardes eftimated its motion to be 10° in a fecond^ at 
the a'titude of \6°\ this would make its velocity 30 miles in a 
fecond. Mr. Herschel found it defcribe an arch of 167° 
during the 40 or 45 feconds he ohferved it^ . which gives a velo- 
city of more than 20 miles in a fecond. Finally, Mr. 
AuBERT F. R. S. thought it defcrlbed an arch of 136° of azi- 
muth in 10 or I z feconds, which would make its velocity above 
40 miles In a fecond. I am fenlible of the objeflions that may 
be made to all thefe computations ; undoubtedly they are too 
vague ; and yet, all taken together, perhaps they may have 
lome weight, efpecially as. they correfpond fo well witli the 
different phaenomena of the meteor's duration, and other fire- 
balls have been computed to move as fafl: *. Stating the velo- 
city at the lowefl computation of 20 miles a fecond, it exceeds 
that of found above 90 times, and begins to approach toward 
that of the earth in her annual orbit. At fuch a rate, it mufl 
have pafled over the whole ifland of Great Britain in lefs than 
half a minute,, and might have reached Rome within a minute 

* See Mem. de I'Acad. des Scienc. 1771, p. 678. Phil. Tranf. N° 341. and 
j6o. and vol. LI. p. 263, &c, 

5 afterwards,. 
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afterwards, or in feven minutes have traverfed the whole dia- 
meter of the earth ! 

From this calculation it will be evident, that there is little 
chance of determining the velocity of meteors from the times of 
their pafling the zenith of different places ; and that therefore wc 
muft principally depend on obferving carefully, with a watch 
that {hews feconds, their apparent velocity through the heavens. 

THE fire-ball which appeared on the 4th of 0£lober, at 4^5 
paft fix in the evening, was much fraaller than that already de- 
fcribed, and of much fliorter duration. It was firli: perceived 
to the northward as a llream of fire, like the common lhootii:ig 
ilars, but large; and having proceeded fome way under this 
form, it fuddenly burll out into that intenfely bright bluifh 
light which is peculiar to fuch meteors. At this period I faw 
it, and can compare the colour to nothing I am acquainted 
with fo well, as to the blue lights of India, and fome of the 
largefl eledrical fparks. The illumination was very great; 
and on that part of its courfe where it had been fo bright, a 
dulky red ftreak or train was left, which remained vifible per- 
haps a minute even with a candle in the room, and was thought 
by fome gradually to change its form. Except this train, I 
think the meteor had no tail, but was nearly a round body, 
or perhaps a little ellipticaL After moving not lefs than lo'* 
in this bright ftate, it became fuddenly extindt, without any 
appearance of burfting or explofion. 

This meteor was {ten for lb fhort a way, that it is fcarcely 
polTible to determine the dire6lion of its courfe with accuracy ; 
but as in proceeding to the eaftward it very perceptibly inclined 
towards the horizon, it certainly moved fomewhere from the 
north -weftward to the fouth-eaflward. Its duration was fo 

F f 2 Ihort, 
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ihort, that many perfbns thought it paffed in an oppofite diree- 
tlon ; for my own part, I found myfelf abfolutely unable to 
determine whether the motion was from or toward the S.E. 
Some fpeiflators were of opinion, that it changed its courfe the 
moment it became bright, proceeding no longer in the fame 
flraight line ; but my information is not fufficient to determine 
this queflion. 

My fituation, Sir, was particularly fortunate for afcertaining 
the height of this meteor, as I faw it from your Library,, 
ranging immediately over the oppofite roof of your houfe. 
Hence I find by a quadrant that its altitude, even when it be- 
came extin£l, could not be lefs than 32". The upper nofthern- 
mofl: end of the train it left bore, as I judge by the compafs, 
about 28" northward of true E. and the lower end about 14°, 
I have only one obfervation to compare with this, which was 
made by Mr. Boys of Sandwich. He concludes, from the 
train I imagine, that " it difappeared juft under, and a very 
" little to the weftward" (rather northward) " of, the ftar 
" y In the foot of Cepheus." At that time y Cephei was about 
57° high, and bore above 21° to the eaftward of N. whence the 
height of the meteor above the furface of the earth, after all 
proper allowances are made*, muft have been between 40 and 
50 miles. 

As there was no appearance of burfling at the extindion of 
this fire-ball, fo Jio report was heard after it ; nor did any found 
attend it. 

Some obfervers thought this meteor alfo near as big as the 
moon, but to me it did not appear above one quarter of her dia- 
meter, which would make its breadth fomewhat above a furlong. 

* It appears from obfervations taken by Gen. Roy, F. R. S. that the bearing 
of Sandwich from London is not fo much to the fouthward of eaft, as it is Jaid 
down in our inapj. 

If 
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If the whole of the meteor's track be included, it feems to 
have lafted as much as three feconds, but in the bright ftate 
its duration was lefs than two,,! think not much above owe. 
Suppofing it defcribed an arc of 14° in i| fecond, or, accord- 
ing to Mr* Aubert's obrervation,,of 25" in 3''', its real velo- 
cdty was about 1 2 miles a fecond. 

Such meteors as thefe,. which pafs like a dlafli of lightning, 
and.defcribe fofhort a courfe, are very unfavourable for calcu- 
lating, the velocity, but afford great advantages for determining 
the height, as they muft be feen^ nearly at the fame moment 
and in the fame place by. the. different obfervers. Other in-p 
fiances are found of fire-balls beginning with a dull red light 
like a falling ftar, particularly the great one of March 19, 
1719,, treated of fo fully by Dr. Halley * and Mr. Whist- 
TON +. 

It is remarkable,, that a fimilar meteor had appeared the 
fame day, that is, Saturday the 4th of Odober, about three 
in the morning, though, on. account of the early hour, it was 
feen by fewer lpe£tators. They reprefent it as riling from the 
northward to a fmall altitude, and then becoming ftationary 
with a vibratory motion, and an illumination like day- light ; 
it. vaniftied in a few moments, leaving a train behind. This 
fort of tremulous appearance has been noticed in other me- 
teors, as well as their continuing ftationary for fome time, 
either before they began to ihoot forward, or after their courfe 
was ended. 

* Phil. Tranf. vol. XXX. W 350. p. 978. 

f . Account of a furprifing meteor feen March 19, i ? 19. 
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I FIND It, Sir, Impoflible to quit this fubjeft, without fome 
reflexions about the caufe, that can be capable of produciiig 
iuch appearances at an elevation above the earth, where, if the 
atmolphere cannot abfolutely be faid to have ceafed, it is cer- 
tainly to be confidered as next to nothing. The firfl idea which 
fuggefted itfelf, tliat they were burning bodies proje£led with 
fuch a velocity, was quickly abandoned, from the want of 
any known power to raife them up to that great height, or, if 
there, to give them the required impetus ; and the ingenuity 
of Dr. Hal LEY foon furniflied him with another hypothefis, 
in which he thought both thefe difficulties obviated. He fup- 
pofes there is no projedion of a fingle body in the cafe; but that 
a train of combuftible vapours, accumulated in thofe lofty regions, 
is fuddenly fet on fire, whende all the phaenomena are produced 
by the fucceffive inflammation *. But Dr. Halley gives no jufl 
explanation of the nature of thefe vapours, nor of the manner 
in which they can be raifed up through air fo extremely rare ; 
nor, fuppofing them fo raifed, does he account for their regu- 
lar arrangement in a ftraight and equable line of fuch prodi- 
gious extent, or for their continuing to burn in fuch highly 
rarefied air. Indeed, it is very difficult to conceive, how va- 
pours could be prevented, in thofe regions where there is in a 
manner no preffure, from fpreading out on all fides in confe- 
quence of their natural elafticity, and inftantly lofing that de- 
gree of denfity which feems neceflary for inflammation. Be- 
fides, it is to be expe£ted, that fuch trains would - fometimes 
take fire in the middle, and foprefentthe phaenomenon of two 
meteors at the fame time, receding from one another in a 
diredt line. 

Thefe difficulties have induced other philofophers to relin- 
quifli Dr. Halley's hypothefis, and propofe, inftead of it, 

* Phil. Tranlf vol. XXX. N" 360. 
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oxie of a very oppofite nature, that meteors are permanent folid 
bodies, not raifed up from the earth, but revolvhig round it in 
very eccentric orbits ; or, in other words, that they are ter- 
reftrial comets*. The objeftions to this opinion, however,, 
feem to me equally great. Moft obfervers defcribe the meteors, 
not as looking like folid bodies, but rather like a fine luminous 
matter, perpetually changing its ihape and appearance. Of 
this many defenders of the opinion are fo fenfible, that they 
fuppofe the revolving body gets a coat or atmofphere of elec- 
tricity, by means of which it becomes luminous ; but, I 
think, whoever carefully perufes the various accounts of fire- 
balls, and efpecially ours of the 1 8th of Auguft when it di- 
vided, will perceive that their pha:nomena do not correfpond. 
with the idea of a folid nucleus enveloped in a fubtile fluid,. 
any, more than with the conjefture of another learned gentle- 
man, that they become luminous by means of a contained 
fluid, which occafionally explodes through the thick folid outer 
Ihell t' 

A ftrong objection to this hypothefis of permanent revolving 
bodies, is derived from the great number of them there muft 
be to anfwer all the appearances. Such a regular gradation is 
obferved, from thofe large meteors which ftrike all beholders 
with aflonlfhment, and occur but rarely, down to the minute 
fires called (hooting ftars, which are feen without being re- 
garded in great numbers every clear night, that it feems impof- 
fible to draw any line of diftindllon between them, or deny 
that they are all of the fame nature. But fuch a crowd of re- 
volving bodies could fcarcely fail to announce their exiftence by 
fome other means than merely a luminous train in the night ; 

* See a diflertation on this fubjeft by Profeffor Ci-Ap, of Yale College, New 
England. 
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as, for inftance, by meeting or juflling fometimes near the 
earth, or by falUng to the earth in confequence of various ac- 
cidents ; at leaft we might expeft they would be feen in the 
day-time, either with the naked eye of telefcopes, by fome of 
the numerous obfervers who are conftantly examining the hea- 
vens. With regard to thefe falling ftars, it were much to be 
wiihed, that obfervations fhould be made upon them by dif- 
ferent perfons in concert at diftant ftations, for the purpofe of 
afcertaining their height and velocity ; which would tend very 
much to illuftrate all this part of meteorology. 

Another argument of great weight againft the hypolhdfis 
that fire-balls are terreftrial comets, is taiken from their great 
velocity. AbodyfaHing from infinite fpace toward the earth, 
would have accjuired a velocity of no more than 7 miles a fe- 
cond, when it came within 50 miles of the earth's furface; 
whereas thefe meteors feem to moveatleaft three times fafter. 
And this objeiStion, if there be 110 miftake in regard to the ve- 
locity of the meteors, as I think there is not, abfolutely over- 
fets tlie whole hypothefis. 

What then can thefe meteors be ? The only agent in nature 
with which 'We are acquainted, that feems capable of producing 
fuch phaenomena, is eleSricity. I do not mean that by what 
is already known <if that fluid, all the difficulties relative to 
meteors can'be folved, as the laws, by which its morions on a 
large fcale are regulated" in thofe regions fo nearly empty of air, 
can fcarcely, 'I imagine, be inveftigated in our fmall experi- 
ments with exhaufted veflels * ; but only that feveral of the fads 
point out a near connexion and analogy with ele<ftricity, and 
that none of them are irreconcilable to the difcovered laws of 
that fluid. 

* How nearly the ptixnomena of meteors h-dve been reprefented by artificial 
cleAricity is known from a v^iry remaikabte exp«:ri»n^nt of Mr. Ari)En'&. See 
i'RiesTLBY, vol. V. p. 379. 

7 X. Elcdrlcity 
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1. Eledrlcity moves with fuch a prodigious velocity, as to 
elude all the attempts hitherto made by philofophers to dete(5t 
it ; but the fwiftnefs of meteors, ftating it at 20 miles a fe- 
cond, is fuch as no experiments yet contrived could have dif- 
covered, and vv^hich feems to belong to eleflricity alone. This 
is, perhaps, the only cafe in w^hich the courfe or dire£lion of 
that fluid is rendered perceptible to our fenfes, in confequence 
of the large fcale on which thefe fire-balls move. 

2. Various eledtrical phasnomena have been feen attending 
meteors. Lambent flames are defcribed as fettling upon men, 
horfes, and other objedts * ; and fparks coming from them, or 
the whole meteor itfelf, it is faid, have damaged (hips, houfes, 
&c. in the manner of lightning -j- Thefe fads, I muft own, 
are but obfcurely related, yet flill they do not feem to be defti- 
tute of foundation. If there be really any hiffing noife heard 
while meteors are pafiing, it feems explicable on no other fup- 
pofition than that of flreams of eledric matter ifluing from 
them, and reaching the earth with a velocity equal to that of 
the meteor, namely, in two or three feconds. Accordingly, 
in one of our late meteors, the hiffing was compared to that of 
electricity ifluing from a condudor \. The fparks flying off fo 

perpetually 

* PRiEsTLEy's Hiftoiy of Eleftricity, p. 352. Mem. de I'Acad. des Scienc. 
1771, p. 681, 682. See an odd fa6i:, perhaps of this nature, in Parker's 
General Advertifer, Dec, i, 1783. 

f Mem. anc. de I'Acad. de Dijon, torn. I. Hift. p. 42. Phil. Tranf; vol. 
XL VI. p. 366. Hift. de I'Acad. des Scienc. 1761, p. 28. 

J Chefter Weekly Courant, Augufl: 26, 1783. This and many other cu- 
rious circumftances, relative to meteors, are fo well exemplified in the follow- 
ing obfervation, made feveral years ago by Mr. Robinson at Hinckley in Lei- 
cefterfliire, that I think it worth tranfcribing here, efpecially as it occurs in a 
work which few people would think of confulting on fuch a fubjeft. " 061. 26, 
" 1766, at half paft five in the evening, after a violent florni of wind and rain, 
.Vol.. LXXIV. G g «' I 
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perpetually from the body of fire-balls, may poffibly have fome 
connexion with thefe ftreams *. In the fame manner the found 
of explofions may perhaps be brought to us quicker, than if it 
Were propagated through the whole diftande by air alone. 
Should thefe ideas be well founded, the change of direction 
which meteors feem at times to undergo, may poffibly be in- 
fluenced by the ftate of the furface of the earth over which, 

*' I oblerved a fiery meteor. Its diredion was from N.W. to S.E. acarly in a 
•' horizontal direftion ; it paficd very near to me, and was of an elliptical form ; 
'* its motion about 40° in 2" or 3" of time. It was very bright and lucid to 
*' appearance like the paleft lightning, and emitted fparks continually, which 
" formed ^ kind of tail toward the N.W. which feemed to be extingiiilhed at the 
" diftance of 2° or 3° from the body ; there was a fmall portion that parted from 
" it. The cohefion of matter was fo great, that it drew s.' thread of confiderable 
♦• length from the body, before it broke from it. During the paffage there was a 
*' kind of htjfing no'tfe, much like to what vje kear from the eleiifkal tnttchine 
" when the eleiirtc matter is running away, or as when it is efeapir.g: from a full 
" charged jar.^' Bibliotheca Topographica Britannica, N°VII. p. 81. 

* Hift. de I'Acad. des Scienc. 1761, p. 28. Mem. de I'Acad. des Scienc. 
177 J, p. 682. Extraift of a letter from the Abbe Mann, Diredlor of the 
Academy at Bniflels, to Sir Joseph Banks, Bart. P. R. S. " I fliall only men- 
" tion one lingular circumftance, which was communicated to me by a particular 
•' friend of mine. It happened at Mariekercke, a fmall village on the coaft, 
*' about half a league, to the W. of Oftend. The curate of the village was 
" fitting in the dulk of the evening with a friend, when a fudden light furprifed 
" them, and immediately after a fmall ball of light-coloured flame came through 
" a broken pane of glafs, croffed the room where they were fitting, and fixed 
" itfelf OH the chink of a door oppofite to the window where it entered, and 
•' there died gradually away. It appeared to be a kind of phofphoric light, 
" carried along by the current of air. The curate and his friend, greatly furprifed at 
*' what they faw, apprehended fire in the neighbourhood j but going out, found 
" that the fire, which had come in through the window, had been detached from a 
*' large meteor in its paffage." 

How far thefe and fimilar appearances may be owing fimply to the illumina- 
tlon produced by meteors, ihould be attentively confidered in the inveftigation 
of fuch fafts. 

7 they 
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they are pafling, and to which the ftreams are fuppofed to 
reach. A finailax caufe may oqcafipii the apparent explofion, 
the openmg of more channels giying new vent and motion tc 
the elediic fluid. May not the deviation and explofion which 
appear to have taken place in the fire-ball of the . 1 8th of Au- 
guft over Lincoln{hire, have been determined by its approach 
toward the fens, and an attradion produced by that large body 
of moifture? 

3. A further argument for^the electric origin of meteors is 
deduced from their connexion with the northern lights, and 
the refemblance they bear to thefe ele<ftricai phaenomena, as 
they are now almoft univerfally allowed to be, in feveral par- 
ticulars. Inftances are recorde^d, where northern lights have 
been feen to join and form luminous balls, darting about with 
great velocity, and even leaving a train behind like the com- 
Tnon fire-balls *. 1 his train I take to be nothing but the rare 
air left in fuch a highly eleftrified ftate as to be luminous ; 
and fome ftreams of the northern lights are very much like it. 
The aurora borealis appears to occupy as high, if not a higher, 
region above the furface of the earth, as may be judged from 
the very diftant countries to which is has been vifible at the 
fame timet; indeed the great accumulation of eledtric matter 
ieems to lie beyond the verge of our atmofphere, as efti- 
naated by the cefetion of twilight. Alfo with the northern 

* Hift. d€ I'Acad. des Scienc. 1705, p. •^5. Whiston's Account of a 
Meteor feen in the Air 17 i|. Phil. Tranf. vol. XLI. p. 626 ; and LIII. p. 6 ? 
Alfo a mort pointed fat'l in the Aft. Liter. Siiecix, 1734, p. 78. 

f Bkrgman, xtpon a mean of 30 computations, makes the average height of 
the northern lights to be near 70 Swedith, that is, about 460 EngliQi miles. 
Kong. Vetenfk. Acad. Handlingar, voW XXV. p. 193. See alfo Phil. Tranf. 
■vol. HV. p. 327. and M. de Mairan's Traitc de I'Aurore Boreale, p. 51. 

G g 2 lights 
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lights a hiffing noife is faid to be heard in fome very cold cli- 
mates; Gmelin fpeaks of it in the moft pointed terms, as 
frequent and very loud in the north- eaftern parts of Siberia* ; 
and other travellers have related fimilar fads ■f. 

But, 

* Reife durch Siberien, vol. III. p. 135. As the whole pafTage is very 
remarkable, and has never, that I know, appeared in Englifli, I thought the 
following tranflation of it might be acceptable. 

" Thefe northern lights begin with flnglc brighf pillars, riling in the N. and 
" almoft at the fame time in the N.E. which gradually increafing comprehend a 
*' large fpace of the heavens, rufli about from place to place with incredible velo- 
" city, and finally almoft cover the whole Iky \ip to the zenith. The ftreams are 
*' then feen meeting together in the zenith, and produce an appearance as if a 
•' vaft tent was expanded in the heavens, glittering with gold, rubies, and fap- 
" phire. A more beautiful fpedlacle cannot be painted ; but whoever fhould fee 
** fuch a northern light for the firft time, could not behold it without terror, 
*' For however fine the illumination may be, it is attended, as I have learned from 
" the relation of many perfons, with fuch a biffing, cracking, and rufliing noife 
" throughout the air, as if the largeft fire-works were playing oiF. To defcribe 
•' what they then hear, they make ufe of the expreffion, Spolochi chodjat, that is, 
" the raging hoft is paffing. The hunters vvho purfue the white and blue foxes 
" in the confines of the Icy Sea, are often overtaken in their courfe by thefe 
" northern lights. Their dogs are then fo much frightened, that they will not 
" move, but lie obllinately on the ground till the noife has pafled. Commonly 
" clear and calm weather follows this kind of northern lights. I have heard this 
" account, not from one perfon only, but confirmed by the uniform teftimony 
" of many, who have fpent part of feveral years in thefe very northern regions, 
«' and inhabited different countries from the Yenifei to the Lena ; fo that no 
" doubt of its truth can remain. This feems indeed to be the real birth-place 
" oi ih& aurora borea/is." 

It is here to be obferved, that Gmelin did not collect the account himfelf, but 
extracted it from letters or papers of M. de l'Isle de la Croyere's-, who was 
himfelf far to the northward of Yakutflc, without hearing thefc noifes ; probably, 
therefore, it is much exPvggerated, though one can fcarccly fuppofe the whole 
to be fibnlous. 

^ Muffcheabroeck Introduift. § 2495. Beccaria dell' EUetricifxno srtif. et nat, 
a p. aaio 
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But, in my opinion, the moft remarkable analogy of all, 
and that which tends moft to elucidate the origin of thefe me- 
teors, is the diredlion of their courfe, which feems, in the 
very large ones at leaft, to be conftantly from or toward the 
north or north-weft quarter of the heavens, and indeed to ap^- 
proach very nearly to the prefent magnetical meridian. This 
is particularly obfervable in thofe meteors of late years whofe 
tracks have been afcertained with moft exaftnefs ; as that of 
November 26, 1758, defcrlbed by Sir John Pringle ; that 
of July 17, 1 77 1, treated of by M. Le Roy; and this of 
the 1 8th of laft Auguft. The largeft proportion of the other 
accounts of meteors confirm the fame obfervation, even thofe 
of a more early period * ; nay, I think, fome traces of it are 

per«> 

p. 221. There is now working ^vith Mr. Nairne F, R. S. a perfon of the 
name of Arnold, who refided feven years at Hudfon's Bay, the laft three at 
Fort Henley. He confirms M. Gmelin's account of the fine appearance and 
brilliant colours of the northern lights, and particularly of their ruiliing nbife, 
which he affirms he has very frequently heard, and compares it to the found pro- 
duced by whirling round a ftick fwiftly at the end of a firing. He adds, that on 
converfing about this matter with a Swediflj watch-maker of the name of Lind, 
that perfon aflured him, that he had heard a fimilar noife in his own country. 
Mr. Nairne too, one time, at Northampton, when the northern lights were 
remarkably bright, is confident he perceived a hifling or whizzing found. 

This hifling or rufliing noife, as well as that attending meteors in their paflagc, 
fuppofing it in both cafes to be real, I would attribute to fmall ftreams of eleftrrc 
matter, running off to the earth from the great maffes or accnmulations of elec- 
.tricity, by which I fuppofe both meteors and the northern lights to be produced. 
Compare M. de Mairan's Traite de I'AuroreBorenle, p. 126. 

* See Phil, Tranf. and Mem. de I'Acad, des Sciences, &c. I have found, of 
an earlier or later period, accounts of more than 40 different fire, balls. Of 
thefe above 2S are fo defcribed, that it is certain their courfe was in the above- 
mentioned direftion ; only 3 or 4 feem to have moved the contrary way ; and with 
jfegardto the remainder, it is left doubtful, from the imperfeft flate of the rela- 
tion f. 
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perceivable ill the writings of the ancients *. Whether theii' 
motion {hall be from the northern quarter of the heavens or 
toward it, feems nearly indifferent, as the numbers of thofe 
going each way are not very unequal; I confider them, in the 
former cafe, as mailes of the electric fluid respelled, or burfting 
from the great coUeded body of it in the north; and, in the 
latter cafe, as mafles attracted toward that accumulation ; a 
diftinftion, probably, much the fame in effed, as that of pofi- 
tive and negative ele<9:riclty near the furface of the earth. 

This tendency toward the magnetic meridian, however, 
feems to hold good only with regard to the largeft fort -of fire- 
balls ; the .fmalfer ones move more irregularly, perhaps becaule 
they come further within the verge of our atmofphere, and 
are thereby mor^ expofed to the aftlon of extraneous caufes.. 
That the ifmaller '■fort of meteors, fuch as fhooting ftars, arc 
really lower down in the atmofphere, is rendered very probable 
;by their (winter apparent motion; perhaps It is thia very clr- 
iCumftance which occafions them to be fmaller, the ele<5lric 

tions. When we confiilcr thataven the meteor of the iSth.of Augiifl; laft was 
thought by /9>»« fpe<9;ators to move'fouth-weftwardi it will ratlier appear furprifing 
that fo many of thefe accounts (hould correfpond, than that a few of tliem fliould 
• differ, 

* ARiSTOTtE (Meteor, lib. 1. c. 6.) denies that comets, with which il take 
jneteors to be confounded, are generated only m the nortlv; which fiiewsit t© 
have been then the prevalent opinion, that they appeared moft freqiwntly in that 
lOUarter. AKKa finy ovh Tiilo ixXjiSe;, on (» ru ir^o; a«xlo» ro'rru yivilai a 'Ko^»i1»i{ f/to>OT<> 
So iikewife PLrNY;(Itb. II. c. 25.) Xiphias, Dii'ceus, Fitheus-dolioruin cernnatur 
figiira, in concavo fiimidas lucis. Ceratias. Lampadias. Hippeus. Candidu« 
•Comites. Omnes ferme fnl> ipfo fepterltrione, aliqua ejus parte "non certa, fed 
maxime in Candida, quie'laftei circuli nomenaccepit. And Sekeca (Quaeft. Nat. 
vlib. VII.) Placet ergo noftris, Cometas, ficut Tubas, Trabefqiie, ct alia oftcnta 
coeli, denfo aiire creari. lA&o cii-cafeptentrlomm jrcqutnt'ijime apparent, quia JUic 
gplurinium eft aiiris pigri. 

fluid 
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fluid being ilQ©m divided in more refiftiiiig air. But as tbpfe 
mafles of eleftricity, which move where there is fcarcely any 
refifttnee, fo generally affe£l: the .direction of the magnetic me- 
ridian, tkQ. ideas w^hich have been entertained of fome analogy 
between tfcefe two obfcure powers of nature, feem not alto- 
gether without foundation *. 

If the foregoing conjedlures be juft, diiiin£t regions are 
allotted to the eledrical phaenomcna of our atmofphere. Here 
below we have thunder and lightning, from the unequal diftri- 
bution of the ele^ftric fluid among the clouds; in the loftier re- 
gions, whither the clouds never reach, we have the various 
gradations of falling ftars; till beyond the limits of our cre- 
pufcular atmofphere the fluid is put into motion in fufficient 

* It appears to me more rational to refolve this analogy into a power of eleftri- 
city to influence magnetifm, than into a fuppofed fimilarity of two fluids ; as the 
former can be made evident by our artificial experiments, but there is no proof 
of the latter. When fire-balls, therefore, are faid to affeft the magnetic meri- 
dian, I do not mean that they are drawn in that diredion becaufe it is the line of 
magnetifm, but rather that the magnetic poles of the earth are thrown into their 
prefent pofition, by the accumxilation and aftion of that very electricity upon, 
which the fire-balls depend. Should a change be produced by any caufe in the 
place of this accumulation, or the ftate of its motion, it is not improbable, that 
the main polarity would be given to other portions of the earth, whence a varia- 
tion in thepointing of the compafs would neceflarily enfue. If Dr. Franklin's 
hypothefis be admitted, afcribing the eleftrical ftate of the polar atmofphere to 
the cruft of ice (a bad conductor) in thofe regions, it follows, that flionld ice 
form or be coIleiSled in one part more than in another, the atmofphere there 
would become more highly electrical, and, in fo far as the magnetifm is given by 
eledricity, the adjoining portion of the earth would acquire a ftronger polarity. 
Now it is certainly worthy of remark, that fincc our firft northern navigations^, 
the coaft of Well Greenland; and its furrounding feas have become gradually 
more and more inacceflible on account of ice, and that the magnetic needle all < 
this time has been conftantly changing its variation to the weftward, 

maflJes 
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maffes to hold a determined couirfe, and exhibit the different 
appearances of what we call fire-balls; and probably at a ftill 
greater elevation above the earth, the eledrlcity accumulates 
in a lighter lefs condenfed form, to produce the wonderfully 
diverfified ftreams and corufcations of the aurora boreaUs, 

I have the honour to be, with the greateft refpedl, 

S J R, 

Your mofl; obedient humble fervant, 

C BLAGDEN, 
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